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PROBLEM TO BE SOLVED: To obtain the subject new gene coding for a
polypeptide having a specific amino acid sequence, to be induced in astrocytes
when exposed to a hypoxic condition such as cerebral ischemia-reperfusion
followed by being exposed to oxygen again, thus useful for preventing/treating

cerebral ischemic diseases. SOLUTION: This gene is a new cerebral
ischemia-related gene containing a base sequence coding for a polypeptide
composed of a amino acid sequence of the formula. This gene is expressed and
induced in astrocytes when exposed to a hypoxic condition such as cerebral
ischemia-reperfusion followed by being exposed to oxygen again, therefore being
useful for preventing/treating cerebral ischemic diseases of producing new
polypeptides. This gene is obtained by the following process: a cerebral
hemisphere is extracted from a SD-strain rat just after born and then put to

enzymegenation to isolate cells which, in turn, are cultured in a medium spiked
with cytosine arabinofuranoside and astrocytes are separated followed by
isolating mRNA by conventional method, and the mRNA is subjected to PCR
using a reverse trnascriptase and a primer to effect cloning.
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(2) 5^^^9-2 38685

Clf«^5 ] ffi^]»#32&l/lE^J##6*-/^^:-&SJ:

A.

[ If 7 ] wm^ 1 . 2 . mm^a^

D NA ^ :7 ^ i5^^ y h ^ Ttti^fih\.zmm\z

[Ii^3a9 ] if^3a8ie«c^7)igg{X(i^iir^x ^ k

[00 0 1]

B'f-ip^- b-r^'-KU'^r^ K(cB8r-l>

.

[0002]

j^m. »mim(omm(fzm-hKmm(,z-:>\.^ximtA.
t^mm^tix^^-r. ^comzztii^m&cr)'f'mm'^i&

mm<Dm^tmA.v\^^^\^'^mmzhi>. zti^^^^coi^

mm^^mimm-^izi^. mmstizi^omf^co^i^

Rm. nm&m(om\!Q.i^zm-iKmmz'^\^xmm'th
tthiz^ mm^i:>rz^'tKmtihm^zm<^jii^m^\

:2.-uyay^^^m^^htz^^z^^m^ ^^h^t

X -e^jK i; F*^-i-a y(r>^^^m^'th:fj^
(rzm<t-t^o^^^:m^i>ztii. Mmii^zmm^^m.%
crrfmt>^\'^{iimmm^izws}^^M.t^m^i h
ijc^t Lxmttixyf'^ti.

[0003]

iSsL-mt^m. x^mtKu. &«m^{,zm^tifzik
nx/mmi^zm^tifzt^irz^ Txhn-^'^ h(,z}5\.^x^

mm^u^y'^}^^m^'thz,ti^zhho tti.

[0004]

^m^LfzmM. mmL~nmm.<r>f^tifzin vitro^

Lx. wm^Mco-mx^^rxhu-t^ h<ow
imm&m^mmfmLtztmzmm^zmi-mmi

^mzm^ttrztmmm^t^tifzry.ha'^-( htc::fev^

xmmmz^'ri^mmmm(^mmMi^^M.\^^fzL

hRx/imm^i^zhhrxha^^ hxmjtA.t'^

^tifzmnmm^t'^tifzm m-h. m^<^mm^i^zm
•^titim) iz^mMm-^tLhmmTtLxMi.^yfz^ti

[0005] ^^h^^^mi^. winm^3Xi±exir^
^tihr^ ymw.mf)^^^i>7t^ v f^ a- ft^

<7)^^^xj-yx$>i>.

[0006] m^wimmcomim^ i ^ -y h^^<^

mm^mzmLtimmmit Ltzw^zi^m^i^z^'th

Ai^mw.m ms. 2kbp) mm^2{t^
1 to c D NA*s^?»j4't7):t-r y—x v

(g2?iJ#-^lcOie^J4'm3 1 7#g;5?>^2 4

5 2#e^^^t-ffi^-r^^^) c7)^^g£^ij$:^"r.

^J##3<i. E?0#^2c7)^^i£^ij^^iRLTt#^n^
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(3) #^^9-2 386 8 5

[ 0 0 0 7 ] . mMmmm(ommm^Ai^. t

b.it^EQ^i/ (bhYT5 2 laie^) (7)g^*cDNA

^aie^j . 4 k b p ) ^^-r. i2^j#^5u. ffi

i-^h-ht, hYT5 2 ljig^:^^^'rJ-K-ri);tfU

[ 0 0 0 8 ] ffilBBE^J*-^K 2. 3, 4. 5RX/6(rZ

NAf"— -^^ (Ge nBankiDitXEMBL) S
X/ynr-^ yf-i^^-:^ ( NBRF25.t/swi SS-
PROT) t^l-^^fl^^TCOii^iJtC^^trT^^O^^-ei

(iE^J#^6. 1 9 3r5yM) ^ y bYT5 2 1

#^3c7)c*^ffl9i 9 3r$yK) tfor$yitga??ij^Jt

^-t-Sh. 2^S^M^75?-lS*^^fl^<3O;^TS)0. ^#

[00 09]

mmtLX. ^J;c{fv^Xfl5ttMi^«P 1 9 [Jones-

VillineureA>^ journal of Cell Biology. 1194^. W2

[00 10] cDNA^L<{iii^C0X:;'U-->'i5^

>f-fe:-i^3>'j£ [CelU mie^. |g443'-'452M (1979

^) ] . Ifyb^^v'a Vi£ [Nucleic Acids Researc

h. 1116%. |?10937H (1988^) ^^/Proceedings of t

he National Academy of Sciences. S|88%. 1^11505-^

11509H (1991^) ] . f^iyrUyi^^JU' T>fXr
[Science. ^257^. ^967-97^ (1992^) R

t/Cancer Research. ^52^^. m6966'-6%8M (1992

] ^j:t\ ^mMLCOmtthmBrF-trMSimzx^O

x^tmffzmmx^^^.
[00 11] mmfSL-nw&<^in vitro^x/Mi. mz.

m^n-Ti.zmtij^ztij^^m^Mm^n^TdzmLx in
wmik-t^) zitazxoi^m-h^itipT^h. x^m

hZti,zX O^JfiT^ . fflcB!^fr-COSS«. 9 5%
5%co2 (o^m^ixar) t^^^o^^^mm

^x^m-ttzti^zi^mmt^h. mmwmi^. m
leo J: d (^zm^cowm^Tx^mLtimm^ . mm
^f^cotmi^^i.zif^Lxm^m^smmm'ttiifx
\>\ m^im. m^(^^o(>zi&wmm^Ltzmm^.
nx/. M^mmco^T(.zmLxmm-tztizx^m

[0012] :^^mcomi^i,±. mtii±mcox a

Xhn-9->f hc7)Kjeifii-B?8ffiin vitro^T^;l<$:fflV^.

SfiL3t*fflKco#^*>^>mRNA (t,t<ti::iiSr#b:^

RNA) ^IftttJt. M^^MM (reverse transcriptas

e) ^m^^^xzti^r-^mcDJsiAtz^m'^. i^^^

X. niytitz-^mcDNAirmmtL. mmy^^
-7-^fflV^r;K'J^^—tr^^^fS (PGR ; Polymera

se Chain Reaction) irffo . y"^^ ^^—tLXitt. M

— 1 2me rcor^^-T-] ^rfflV^THJfetJ^ -g) o

t^ti. r^-fV-iiLT. r>';;7-Hr^^ 'e-T (anch

cured primer) &lfT—b'h^ 'J —T"^^*^— (iarbitr

aryprimer) #—M'ro^m^'^:b'li-Tr^-f V- ^ L

V-i:UT«i:. ^fUrfd (T) nVX [n= 1 1-12 ;

V= G. AXi±C ; X= G, A, TX(iC] i)^^^

(i:> iiMcomn:f}^^'^^^10mG rCOyyi^^J^.y'y-i

v-^fflv^iit^J:v^. c:coj:9^PCR^;SJ$r. S^^o

X. f#^,^/::PCR^ftSr:>-V^Srvi*:i&t. y;U±tcM
(T^-f;^7V>f ) ^^^mRNACO^^-^t^-y (37

nmLfztmmmit tfzmmx^nmmz^ Lx^^^^m

i^'=F^mmL. ^^^j:o-e<^cDNABffrS:*Mrr-s

zt^^x^^.
[00 13] ^^f^Z'i^^tlfzcDNA^ya^rtL.

^^j:i)^->fznWim.<r>inKNAttZMLX . J—fyzTx^
-yr'Hy:^^nz>Ztl,zXO. Mtf^L^^vljtfE^^mRN

AtK mkmi\LLfzmmxi^m&^(rz^mLx\'^i>zt^
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(4) ^^¥9-2 3868 5

[00 15] tfz. n^tttzcDNA^Tu-yt L
X. yy^ y^vNAy^ry'j-^:^:PV-:=^yi/i-

tfz. i«l<Dm?m^C0DNAy^yyV-t:X^V'-:=^

[00 16] cDNAy-^yy^j-Rr/yy ^-/9Df^

^Molecular Cloningj [Sambrook,

J., Fritsch, E.F.^tXManiatis, T. Cold Spring

Harbor Laboratory Press J: 01989:^tC^J] izMEWtc^

yjmzxK^mmt^ztib^T^i>. ft^v^ti. i^mcoy

l00 17]:^^mcr>miii=FhL<l±DNAli. ^CD^

&m$i t<t>:i)>^X\^^^m^ifZ{±. it^
fe^V^iiPCR (Polymerase Chain R

eaction) mzXh^K hh^^i^. ^i^«ia>?"Jc7)Bf>t^

^t^^^Lfz^^m^icoDNAm^y^n-ytLx. m
Si:DNA^>f y^'j- ( c DNAiiLKHyy^-/^

[0 018] ^^m<^m=F (cDNAS>-g,V>Ji*fe*

jtfE^^fc') ti\ MmMizmmt^mm^xi^^zt
(i. mnrA<^^oi,zLxmm'th:it^-x^^. -r^

h-h. mE^^Mm^hL<t,±^^m>^^m^^Rr^A
yxj—nrnm^^^^-. m^i^p b i u e s c r i p

t I I SK- (St rat agenettS) mz^K

LT*^0BcoSg^tcffifflW=5:RNA$r^fi£TI>o

m. ^m^ti^RNA(tZi^zf^i^yz:.y (^-uy;y-

X^<. C^JOctd^rRNAro-y^rffll^T. y yhco

NACO^flJ$-in situyN-fyuy-^Hf-i^H V& [^^Oj

jE^i^i^. 1994:^. I^S-ft^W^co^aSSttiroha-

[00191 *%B3<Ojig^3?>>'n- h"r-&»SJ8llilll83i4^

vm^^ztti'^T^^. mmjiznm:mTh^^v^
rf-F^(i. 9 0%J2X±c7)^ (# j^asg^^d^U'^r

[00201 5ie^«;cSfBSrfflv^-&«^ti.
^3^7Ky^:r^F^3-F'ri)DNA. RX/Tt^V^T^

x^A^<7>:frmizj:y)mmT'^^. ses* dsi-^^^r^^

[002 1 ] ramitre3i?K'J'<r^F$:3-F*r^DN
AtLXi,±. i^Ji-i^. mi^co^olzLXimT^Mm
smmM&i'cocDNA mtiii. nmm^i. mm
^2. mnm^4Rx/my\m^5(,z^^fihcDNA(D

t,fz. r^yS!t3WJ5i5^-g>aF>-{i^»ir*>^OT\ HU

u<r>cDNAWimzm^^ti.^:zt^j:<. T^ymim
frznm^hDNA^^nt. ^Ku^r^F^n-F-r^
DNAtLXm\^^^Clti)^Tt^. tAtOCO

r^yKSrn-F-r^nFyJi:*^ ismm mx.
{f. Met{^ia^. LeuiieS®) *n^>ixT:BOffl

v^^a FycoS^tiftST'Jiv^^^. M;c«f^3St::fM-r

-g.a^conF^'ffifflffijSSr^JSLT. J: O^^^O^
t^iS^']$r^t+'^'l>::i::6^'T^^ [Grantham, R. et a

1.. Nucleic Acids Research. 1^9^. r43--'r74M (198

1^) ] c iStfLf^J^Sie^O^JfODNAti. DNAC7)

-ft^^^. mmcDNAcom^itt^^. ^mmnco-
^mcmi,zx ^xmnx'^ h . AmmKc^mm(n-^

^^^X^ (site specific mutagenesis) [Mark, D.

F. et al.. Proceedings of National Academy ofScien

ces. mim. II5662-5666M (1984:^) ] m^zX->X

[0022] m^^mtmfj^m^^^xyi^'j^-r^}^^
mm^tmx^m^^thm^^zit. mut^wm^
'J'^r'f'FS:n-F'r^DNAS:5gS^:'<.^i5^- mt

4Jcoa35:TD^-:j^- mt\i. SV4 0r

arn^-:^-^) coTrnzmKLx^^^ ^-^m
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[00 23] ^fz. ^mV^^-^^m^ifZli. 2|s:S6

BR322. pUClS. pUC 1 9^) (ItfALT^
myyx^virmm^^. mz. z<^^my^^^}'v
mm^mLfz±mm (mt(,:£. e.coh dh5. e.coh

JMl 09. E.coli HB 1 0 Itt^) Sr^^^^lSJfiT-

a (fusion protein) ^^Mir^ZthTth.
[0024] &±<r>X o i>Z LX^i%i^tltiy\^ 'J ^y'^ H

li. r^ymRm^-^m^^ti^^^m^j:t'^mmifZ

x^h. -t^h-h. ^m^y^^^n^^mLx\^^mm
comm±mhh^^ii'^m'im\ {mz.i:£. sos^Triton

-x^rt') x-^mitLfzmM^m^ :^yh^\^^m^ :ty

X^*=5:h'^^m tT^vTH P L C *>^ V F P LC ^A

[0025] *:%H3C03ie^it> L < ^iD N A t LT«i.
cDNA. ^fef*:DNA yhnyRt/J^^Vy^-^
is) . -f>'hnyi^K^#j:^yy$:afeL/::i^<*DN
A. AMmz^^LfzDNAmtf^i^ttlh. tfZ.

n-ytLxi±. ^mMmzis\.^x-'Ximmmco^m

[0026] ^^m(07i<:V^T^\^t LXit. ^coBfit

i^(r>X'S>tii^X\^\ C^Oj;d^:Br>^-tL<(i^^o-i?^

) #^^9-2 3 86 8 5

omcomM.Lrzr^yiimmx\ ^^^<i:i>7o%. »

cO;t;^a-:J^) Oii^'-'S: < ^ 1 0 T ^ y #^L<«i
^^^<<hi> 1 5r$yS!. 2 0. 2 5. 3 0. 4
0. 5 0^3t{i:6 0r^yg^cO3ili!t;tgP*$:S«ft-r

[0027] ^mmz{±. :^^m(7)mi^ ( ^coi^ir^

y^jy-^xu^htm (DNAtL<^RNA)

.

\fry^^yxD\^A^ rvf-^rvj^^RNAt, L<(iu

^Z::. ry^-feyXRNAii. jte^ (cDNA^)

-n^^z) nx^hzb^^zx^Mnx^h. ztihry^
-iryXDNA. r>"^-*rVXRN Ai, L<{i U JfCif-f A

^/p^Sfj^-ri) ^ t \,zm\^h z t h o mmmzj\

mx\ ^^^<h^70%. *f^L<{i^-^^<h^8 0

[0028] tti. ^WMf^zi^. ^^mcomi^ ( ^ L

(i. r>fco^;^v:«ZJ2A±c7)]M#?W'7-;<r-®fE^. mx.

{iTy\^iy V ymm^m^m^i^^x^i^hcoi}<itft l
i\ Z(7)Xd^'<:^i$^-<Dmii^mtLXi;^. pBR3 2

2. PUC18. pUC19. PRS. pMAMne
o. pCDMS. pEF-BOS. pYES2pMCl
neo^^Or^;^^ Ha;^:^— . pBacPAKS. P
BacPAK9, pAcUW31. /<^:2.a^^/UX
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(6) !»ra^9-2 3868 5

[0029] itz. *:!^J<^;J^U^r^Hil:fflV^T. ^

C0 0 3 0] OT. IIJfeM^LoT*^BHSr$^(^i¥t

( 0 0 3 1 ] ^i5. TieSIJfe0iJt;:i5V^T> «^mifiptc
0B^*^^:V^R8O. ^Molecular CI on in
gj [Sambrook, J., Fritsch, E.F. ^t/Maniatis, T.

Cold Spring Harbor Laboratory Press J: 01989^

(^zmn t,zim(o^mitzx^ndf)\ tfzi±. mmcou

[0032]
[^^J]

1 ) TXhxJ-^-i h(DmmtZtl^m\''^fzin vitro ss

^mk<7)SD^y V h*>ii>:^J!S*^S:^£BL. D i s p
ase I I (ffin°o^. . ^L- U v^-v^^yN^f J^^tl?)

v9mLxmmt:^m-t^. m^tifzmm^ i o%4^j!&

( M E M ) ^^T- 1 0 Bmrnm LTtrf^. i^m^mm>mm
^^i^thtci^^Zl OjjLs/m \ C0iyhi^yTyt:yy^
y i^Y (cytosine arabinofuranoside) i^S^jjXi l^tz 1 0

if>f h^^mthtzisbiizmtoi^m-h. ^mmzi^m
Ltimmz-?\^x^<7>mmt:^m^zxmm'th tth
(C. T-Xho-»f>f hov-;^—T^i)glial fibrillary

acidic protein (GFAP) ^ ./ ^n—
ts:«s ( I s ANB I o Bvas) srfflv^Tftss^-r

.Ifti?>«a)iaS:5x 1 0* cell s/cm2(?:^aiffi

?gJST10%^)}&JMl?f**MEM+(l«Mt. dtiS"

[ 0 0 3 3 ] in vitro ja^l(lI-S?tSS^T/Ki:. ±M

(*^?2xl 05 cell s/cm2) (cMt7t*H^$r,

02aiJK*^l%tAT (9 5%N2. 5%CO2)C0ffil^
tp^SS (Coy Laboratory Produc
t s^tM<^H y p o X i a chamber) [Ogawa

^o. Journal of Clinical Investigation, 1^5^, ^1
090-1098H. 1990^] f^T-24B$^t$#T^ <r h t3 J; ^9

xmm^mtfzmm^. mmtmmm-^i<^^(>z
^Li^^\^L24.f^tmt^ztizxommt^.
[ 0 0 3 4 ] 2 ) tmmmm-n^iuzm^x^m

Huiai ) t^z^^xismm^smmmmittfzTxha'^
>i h (mmitLfzmimmsmttzmm) (iK;4xi

07c e 1 Is) t^i^^ ry-/ K^r^^yy-:?^:^-
/P-:7na;f>/l.A?£ (AGPCa) [M^AK^. tlj*

Yxi^Av^m^^. nm\iz\^xY-9)vm.^\mt
#A>fi/-h^^;PRNA$:DNase im^V.fz

^ [Liangi^. Science. ^257*. ^967—97^ (1992

¥) ] (CJ:0. JaTOJ:^(c1^^n-ycoSIS?^ff

[0035] MMLV (Moloney Murine Leukemia Viru

s) ^Oja^e^^ (3 00#S) ^t/2. 5juM :t'J

::f (dT) T^-T V-^ffll^^T. DNase
-^/PRNA (^3/xg) **4>-*ig[cDNA^^^f-
-g>. #^>^l/::-*2|c®cDNAS:ffll^T. .-KUp^^—tfji

( PCR ; polymerase chain reaction) 1

— 1 2me rC7)r^>{ V-] 0 O/^iMcOd NTP
mi xtu r ecO#ffiTTff-5o PCRIi. 9 5t:T'l

4 0'C-Cl^^. 7 2'CT'3 0^^^cO^f^T'4 0
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(7) !lt^^9-2 3 86 8 5

- C00 36] vl^ioPCRj^^^^r. 5%.-KUr :^ 'J;Ur

c^. cDNABi^t^smLTlHliRL. mmtmk<r>m^
T'PCRSrffoT (B?nePCRfc|^l:r^>f-e-Srfle

HpGEM-T (Pr omegaitS) iZW^9u
- c D N ABr)*-?:-^-^'^ u—^i-yy-th .

[0037] 3) ^S^3?!Lll-W^'ftrxbn-»?--f h

1^^Q-V^^C7)cDNA®r)^^. Random P

rimer DNALabeling Kit Ve
r. 2 (^.Pa^. ^Sita^) ^fflV^TQr-32p_dC

1)2) iBlico;^aT1#/^ii^iKl^^3!§®l:S^^t:T

xbn^f^f NSt/^^Mfflflao^-vJiOaaiL^^^^RNA

mmm^z%m.Lx\^h:Lt^m^^h:ihkzx^

.

9o-yimmm^^=txt>h^ih t:nmx% h .

[00 38] 4) ^:gcDNA<50:J'n-->':^i:i^^ffi

HuiE3) Tf#4>ii-l.fl^^n->^cOcDNABffrS'. R
andom Primer DNA Labeling
Kit Ve r . 2 (ffio°n^. ^?iita^) ^rfflV^T

a-32P-dCTP-C^'^;UL. ^ftSr7'D-ri: L
^«ft^-y hKcDNA^-rr^U- (Strata

geneihS) ^rX:?' >J >'i?'-L. n^tlhm^^U

^n-y^^a^y^^K^V (^:^i$^—m^liSt r Sit

a g e n e ttSp Bluescript SK —
) (,Z^

Kl 1 o — Sequenc efflD eletion Ki
t m^^. '^mm^m) ^m\^^xm^(^x^y^:^^
K^f^^L. zti^m\^^xy^ T-'^^^'^mi^zx^^xc

AM^^mi-:>^^'^iy'tx^^m<^mmmm^&^

RmmSrLX. :^-zryV-'r^y^yi^-J>^t:^^
^i^i,za^y'^y^mm<^mmT^ywm^nzm

[00 39]^M2 ]ffiJ^^fllK^^^^Ot^;^^o

mmm i o4 ) mx^i%^tih ^ y hmmmm^HrFc
DNA(ommmm^^tjm>^^. mmmico3)m^
(7>^tmm(CLX. a-32P-dCTPT^^UL.
^Itt^yn-ftLX. bhflScDNA^>fy^U-
(St ratagenetfcS) H5IEIIifi0IJ 1 ^4 )

it^u-ycodi^. nxmP^(DM\^^:9ti-yi:mmt.
zti^i9a-y^^(Dy''7X^l^ (^^i^-S^^itst
ratagene ItSSpBluescript SK

SABrfrcDNACOi^^ii^J^^^t-^. i)-< LT

mi^cosmtrT^ymmHzmmLx. bhiswisis

[0040] mm,m i fK^^^^tan-sersftrx hn

^•y hYT52 l3ifE^^3l^C7)cDNABf>T-

ICOI 2 4 6^m^^3 2 2 4^^C0i^m(fZlSm-t^m

it) ^:rn-:/i:L. IIS6CTlco3 ) fgK^o^rSti^^t

X . immmm^mmm'itLfz^ -y hrx h h

.

RX/Mmmmco^^R n a(2« LTy-^yra V T- ^

>'!/$:*To7tro y-if>yo'y7^-f >'^c7>ilSmS:01tc

^L/io mi^^^^M^^^^XdifZ^ YT52 1mRNA
it. a^cotg^^r&ic J: OtS^L/iffl^ ( U-y 1 ) 2^

x/mmmm<^^n^j:-:»fzmm ( P-V2 > xii:.^
-V3~7) r#MWtc^SLTV^^c:t>5?^;b:?&^o}^v:o

[004 1]

ifti-S}S8£^TMci^i^T^^M6<jt;i^T^ i^<r>xh

%<Dfzih\,zm\i^h^tt^x^h. ^ti. m^u^y^Y
^zm-him\tmmzx^m^(r>mi^m^^^ ntfiz

[0042]

mm^- : 1

mM(0^^ : 3 2 2 4

Patent provided by Sughrue Mion, PLLC - http:/Awvw.sughnje.com



(8) ^^^9-2 3868 5

ffi^C0a3S:cDNA to mRNA
mm:
GTTTCGCGCA GGAAGCAGGC TCCAHTTAG CGCCGCCCGC OGTCGCCATC TGTTTaaC 60

TCaCCCCa TGTCTCTGGT GTGGCCGAAT CCTCAACAGA AAGATTGAAG CCCGOGCTGT 120

COGAGGTCAG GCGGGAAGAG AACCAGAGGA CGGGAGGAAG GGTGCTCGTA GGAGCTGAGT 180

GGAGCAGGTC AGGTCGAAGC GCGCGGCCCG CCGGACGGAC TGACGGACGG AaCGTGCGC 240

aGCGGCCGC GGCTGCEGCG CGCXGCGCGA CTCGaiCCC GGCGGOGGTG GCGGCGGCGG 300

AAGCOGGAGG GCAGCCATGG CGGCCGACAG CCGGGAGGAG AAAGATGGGG AAaTAATGT 360

THAGATGAT ATTHGACTG AAGTACCAGA ACAGGATGAT GAAaGTATA ATCCAGAGAG 420

TGAACAAGAT AAAAATGAGA AAAAAGGATC AAAAAGAAAA AGTGAAAGAA TGGAATaAT 480

TGACACCAAG CGACAGAAGC CTTCTATCCA TTCAAGACAA CTGATTTCTA AGCCAaAAG 540

CTCATCTGTT AGCAATAATA AAAGAATAGT TAGTACAAAA GGAAAGTCGG TTACAGAATA 600

TAAAAATGAG GAATATCAAA GATCTGAAAG GAACAAGCGT CTAGATGCTG ATCXSAAAAAT 660

TCGTCTGTCA AGCAGnCCT CTAGAGAACC TTACAAGAGT CAACCAGAAA AACCTTGTCT 720

ACGGAAAAGG GATTCTGAAA GAAGGGCCAA GTCTCCTACA CCAGATGGTT QGAGAGAAT 780

TGGGCTTGAA GTTGATAGAC GTGCAAGCAG ATCCAGCtAG TCTTCAAAGG AAGAGGGGAA 840

aCTGAGGAG TATGGaCTG ACCACGAGAC AGGAAGCAGT GCTTCTTCTG AACAGGGCAA 900

CAACACTGAG AATGAGGAGG AAGGAGGGGA AGAAGATGTA GAGGAAGATG AAGAGGTAGA 960

TGAAGATGGA GATGATGATG AGGAAGTGGA TGAAGATGCG GAGGAGGAGG AGGACGAGGA 1020

AGAAGATGAG GAGGAGGAGG ATGAGGAAGA AGAAGAGGAA GAGGAAGAAG AATATGAACA 1080

GGATGAGAGA GATCAGAAGG AAGAAGGGAA TGAHATGAC ACCCGTAGTG AGGCCAGTGA 1140

TTCTGGnCT GAGTCIGTH CCTTCACAGA TGGATCTGTC AGGTCTGGTT CAGGAACAGA 1200

TGGATCAGAT GAGAAAAAGA AGGAAAGGAA GAGAGCTCGA GGCATATCAC CCATTGTCTT 1260

TGATAGAAGT GGCAGHaC CATCAGAGTC ATATGCAGAT CAAACCAGTA AACTCAAATA 1320

TGTCCTTCAG GATGCAAGAT TmcaCAT AAAGAGTAAC AACCATGAGA ATGTGTCTCT 1380

TGCCAAAGCA AAGGGTGTAT GGTCCACATT ACCTGTAAAT GAGAAGAAAT TAAATCHGC 1440

GTTTAGATCT GCAAGGAGTG TTATATTAAT AnTTCTGTC AGGGAAAGTG GAAAGTHCA 1500

AGGTTTTGCC AGAHGTCAT CAGAATCGCA TCATGGTGGC TCTCCTATAC AnGGGTGCT 1560

TCCAGCAGGA ATGAGTGCTA AAATGaTGG AGGTGTTTTT AAAATTGACT GGATTTGCAG 1620

GCGTGAATTA CCCHTAaA AGTCAGaCA TaCACCAAT CCCTGGAATG AACATAAGCC 1680

AGTAAAGATT GGACGTGATG GACAGGAAAT TGAAaTGAA TGTGGAACCC AGaTTGTa 1740

TaGTTTCCC CCTGATGAAA GTATTGACTT GTATCAGCTC ATTCATAAAA TGCGTCACAA 1800

GAGAAGAATG CATTCTCAGC CTOGATCAAG AGGACGTCCA TCCCGTCGAG AACCAGTCCG 1860

GGATGTGGGA AGGOGTCGAC CAGAAGAHA TGATATTCAT AACAGCAGAA AGAAACCAAG 1920

GATTGAQAT CCCCCTGAGT TTCACCAGAG ACCAGGGTAT TTAAAGGATC CCCGATACCA 1980

GGAAGTTGAC AGACGATTH CAGGAGTTCG COGAGATGTG TTTTTAAATG GGTCCTACAA 2040

TGATTATGTG AGGGAATTTC ATAACATGGG ACCACCGCa CCTTGGCAAG GAATGCCTCC 2100

TTACCCGGGA ATAGAACAGC CTCCACACCA TCCCTAQAC CAGCACCATG CCCCGCCTCC 2160

TCAAGCCCAC CCCCCHACr CAGGACACCA TCCGGTACCA CATGAAGCAA GATACAGAGA 2220

TAAACEAGTA CATGAQATG ATATGAGGGT TGATGAHTC QTCGCCGCA CACAAGCCGT 2280

TGTCAGTGGT CGGAGAAGTA GACCCCGAGA AAGAGATCGG GAGCGAGAGC GAGACCGCCC 2340

TAGAGATAAC AGAAGAGATA GAGAGCGAGA CAGAGGTCGT GATCGAGAAA GAGAGAGAGA 2400

AAGAATATGT GATOGGGACA GAGACCGAGG GGAAAGAGGT CGHATCGAA GATAATGTGC 2460

THTTCGAAG CACTGACTGA AGATAAAAAA TATTGTATn nTTTGTGTG TGTTTACAAG 2520

TAGTAAATTT ATTTTCAGCT GTaAaTAA AGCTCAHGT GTAGAAGGAT TTATTATCTT 2580

CnTGTTCCA AGCATGCAGT AGAATAAGAA CTGGAAAACT CAGATCCGCC AAAAAATGCA 2640

CAGTTGACAG TTGACnGAC ACnnAHG GGGCAGAATG GAACAGTCCA AGAATGTAGA 2700

TATTGAHCA TTCTCCATAA ATGTTCTnT TACAGTGTAT TCATCCTAGA GTTAnnGT 2760
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TTGinCTTT TCCrraTn GGACCTTGGT CAATACTGCC ATAGTATTTT CaTTGTGTT 2820

TaATAGGTA GCTGCACAOG GTTCAGTAAA AATAATGCTG aATCAAGTA TGCAGATAH 2880

GAGTATGATG GTTTGACTAT ATGGCAGTGT TGTAGCAGCC TaCGGTTTC TCaCTTCCC 2940

TCannTT TAAACaATA AATCCACHT TTTnTAAGT aTCAATGAT GAGAGCAATA 3000

TTAAGAAGAC ATTGCTATa AAHHTAAT CnHTAAAT AAAACGTTCC TATGTTCAGT 3060

AGCATGGTCG ATGCTATTGT TTAGCaTCC TTCCAAACTG TACATTGCa TGGAATCTTC 3120

AGTTnGCGT GTGTGGCAGC AGAAGATAAC CCCACATTCT ACATTGCTAC TGTTnGTAT 3180

GAAATAAATT GGTAAAGAH GACAQAAAA AAAAAAAAAA AAAA 3224

ATGGCGGCCG ACAGCCEGGA GGAGAAAGAT GGGGAACTTA ATGTTTTAGA TGATATTTTG 60

ACTGAAGTAC CAGAACAGGA TGATGAAQG TATAATCCAG AGAGTGAACA AGATAAAAAT 120

GAGAAAAAAG GATCAAAAAG AAAAAGTGAA AGAATGGAAT aATTGACAC CAAGCGACAG 180

AAGCCTTCTA TCCATTCAAG ACAAQGATT TaAAGCCAC TAAGCTCATC TGTTAGCAAT 240

AATAAAAGAA TAGTTAGTAC AAAAGGAAAG TCGGTTACAG AATATAAAAA TGAGGAATAT 300

CAAAGATCTG AAAGGAACAA GCGTCTAGAT GQGATaAA AAATTCGTa GTCAAGCAGT 360

TCCTCTAGAG AACQTACAA GAGTCAACCA GAAAAACCTT GTCTACGGAA AAGGGATTCT 420

GAAAGAAGGG CCAAGTCTCC TACACCAGAT GGTTaGAGA GAATTGGGCT TGAAGTTGAT 480

AGACGTGCAA GCAGATCCAG CCAGTCTTCA AAGGAAGAGG GGAAaCTGA GGAGTATGGC 540

TCTGACCACG AGACAGGAAG CAGTGaTCT TaGAACAGG GCAACAACAC TGAGAATGAG 600

GAGGAAGGAG GGGAAGAAGA TGTAGAGGAA GATGAAGAGG TAGATGAAGA TGGAGATGAT 660

GATGAGGAAG TGGATGAAGA TGCfiGAGGAG GAGGAGGAOG AGGAAGAAGA TGAGGAGGAG 720

GAGGATGAGG AAGAAGAAGA GGAAGAGGAA GAAGAATATG AACAGGATGA GAGAGATCAG 780

AAGGAAGAAG GGAATGATTA TGACACCCGT AGTGAGGCCA GTGATTCTGG TTaGAGTCT 840

GTTTCCTTCA CAGATGGATC TGTCAGGTCT GGTTCAGGA ACAGATGGATC AGATGAGAAA 900

AAGAAGGAAA GGAAGAGAGC TCGAGGCATA TCACCCATTG TCTTTGATAG AAGTGGCAGT 960

laGCATCAG AGTCATATGC AGATCAAACC AGTAAAQCA AATATGTCa TCAGGATGCA 1020

AGATnnCC TCATAAAGAG TAACAACCAT GAGAATGTGT CTaTGCCAA AGCAAAGGGT 1080

GTATGGTCCA CATTACCTGT AAATGAGAAG AAAHAAATC TTGCGTTTAG ATaGCAAGG 1140

ACTGHATAT TAATATTTTC TGTCAGGGAA AGTGGAAAGT nCAAGGTTT TGCCAGATTG 1200

TCATCAGAAT CGCATCATGG TGGCTCTCCT ATACATTGGG TCaTCCAGC AGGAATGAGT 1260

GQAAAATGC HGGAGGTGT TTHAAAATT GACTGGATTT GCAGGOITGA ATTACCCTTT 1320

ACTAAGTCAG aCATQCAC CAATCCCTGG AATGAACATA AGCCAGTAAA GATTGGACGT 1380

GATGGACAGG AAATTGAAQ TGAATGTGGA ACCCAGQTT GTCTTCTGTT TCCCCCTGAT 1440

GAAAGTATTG ACTTGTATCA GCTCATTCAT AAAATGOGTC ACAAGAGAAG AATGCAHa 1500

CAGCCrOGAT CAAGAGGACG TCCATCCOGT CGAGAACCAG TCCGGGATGT GGGAAGGCGT 1560

CGACCAGAAG ATTATGATAT TCATAACAGC AGAAAGAAAC CAAGGATTGA CTATCCCCa 1620

GAGTHCACC AGAGACCAGG GTATHAAAG GATCCCCGAT ACCAGGAAGT TGACAGACGA 1680

TTTTCAGGAG HCGCCEAGA TGTGTTTnA AATGGGTCa ACAATGAHA TGTGAGGGAA 1740

THCATAACA TGGGACCACC GCaCCTTGG CAAGGAATGC CTCCTTACCC GGGAATAGAA 1800

CAGCCrCCAC ACCATCCCTA CTACCAGCAC CATGCCCCGC CTCCTCAAGC CCACCCCCCT 1860

TACTCAGGAC ACCATCCGGT ACCACATGAA GCAAGATACA GAGATAAACG AGTACATGAC 1920

TATGATATGA GGGTTGATGA TTTCQTCGC CGCACACAAG CCGTTGTCAG TGGTCGGAGA 1980

AGTAGACCCC GAGAAAGAGA TCGGGAGGGA GAGCGAGACC GCCCTAGAGA TAACAGAAGA 2040

GATAGAGAGC GAGACAGAGG TCGTGATOGA GAAAGAGAGA GAGAAAGAAT ATGTGATCGG 2100

GACAGAGACC GAGGGGAAAG AGGTCGTTAT CGAAGATAA 2139

[00431 mm^ : 2

m^\<7)^^ : 2 1 3 9

mn(^m : mm
E^d^oaa : c DNA to mRNA
mm
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[0044] mn^-^ : 3

mmco^^ : 7 1 2

mm:
Met Ala Ala Asp Ser Arg Glu Glu Lys Asp Gly Glu Leu Asn Val15 10 15

Leu Asp Asp He Leu Thr Glu Val Pro Glu Gin Asp Asp Glu Leu

20 25 30

Tyr Asn Pro Glu Ser Glu Gin Asp Lys Asn Glu Lys Lys Gly Ser

35 40 45

Lys Arg Lys Ser Glu Arg Met Glu Ser He Asp Thr Lys Arg Gin

50 55 60

Lys Pro Ser He His Ser Arg Gin Leu He Ser Lys Pro Leu Ser

65 70 75

Ser Ser Val Ser Asn Asn Lys Arg He Val Ser Thr Lys Gly Lys

80 85 90

Ser Val Thr Glu Tyr Lys Asn Glu Glu Tyr Gin Arg Ser Glu Arg

95 100 105

Asn Lys Arg Leu Asp Ala Asp Arg Lys He Arg Leu Ser Ser Ser

110 115 120

Ser Ser Arg Glu Pro Tyr Lys Ser Gin Pro Glu Lys Pro Cys Leu

125 130 135

Arg Lys Arg Asp Ser Glu Arg Arg Ala Lys Ser Pro Thr Pro Asp

140 145 150

Gly Ser Glu Arg He Gly Leu Glu Val Asp Arg Arg Ala Ser Arg

155 160 165

Ser Ser Gin Ser Ser Lys Glu Glu Gly Asn Ser Glu Glu Tyr Gly

170 175 180

Ser Asp His Glu Thr Gly Ser Ser Ala Ser Ser Glu Gin Gly Asn

185 190 195

Asn Thr Glu Asn Glu Glu Glu Gly Gly Glu Glu Asp Val Glu Glu

200 205 210

Asp Glu Glu Val Asp Glu Asp Gly Asp Asp Asp Glu Glu Val Asp

215 220 225

Glu Asp Ala Glu Glu Glu Glu Asp Glu Glu Glu Asp Glu Glu Glu

230 235 240

Glu Asp Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Tyr Glu Gin

245 250 255

A^ Glu Arg Asp Gin Lys Glu Glu Gly Asn Asp Tyr Asp Thr Arg

260 265 270

Ser Glu Ala Ser Asp Ser Gly Ser Glu Ser Val Ser Phe Thr Asp

275 280 285

Gly Ser Val Arg Ser Gly Ser Gly Thr Asp Gly Ser Asp Glu Lys

290 295 300

Lys Lys Glu Arg Lys Arg Ala Arg Gly lie Ser Pro He Val Phe

305 310 315

Asp Arg Ser Gly Ser Ser Ala Ser Glu Ser Tyr Ala Asp Gin Thr
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Ser Lys Leu Lys Tyr Val Leu Gin Asp Ala Arg Phe Phe Leu lie

335 340 345

Lys Ser Asn Asn His Glu Asn Val Ser Leu Ala Lys Ala Lys 01

y

350 355 360

Val Trp Ser Thr Leu Pro Val Asn Glu Lys Lys Leu Asn Leu Ala

365 370 375

Phe Arg Ser Ala Arg Ser Val He Leu He Phe Ser Val Arg Glu

380 385 390

Ser Gly Lys Phe Gin Gly Phe Ala Arg Leu Ser Ser Glu Ser His

395 400 405

His Gly Gly Ser Pro lie His Trp Val Leu Pro Ala Gly Met Ser

410 415 420

Ala Lys Met Leu Gly Gly Val Phe Lys lie Asp Trp lie Cys Arg

425 430 435

Arg Glu Leu Pro Phe Thr Lys Ser Ala His Leu Thr Asn Pro Trp

440 445 450

Asn Glu His Lys Pro Val Lys lie Gly Arg Asp Gly Gin Glu lie

455 460 465

Glu Leu Glu Cys Gly Thr Gin Leu Cys Leu Leu Phe Pro Pro Asp

470 475 480

Glu Ser He Asp Leu Tyr Gin Leu He His Lys Met Arg His Lys

485 490 495

Arg Arg Met His Ser Gin Pro Arg Ser Arg Gly Arg Pro Ser Arg

500 505 510

Arg Glu Pro Val Arg Asp Val Gly Arg Arg Arg Pro Glu Asp Tyr

515 520 525

Asp He His Asn Ser Arg Lys Lys Pro Arg He Asp Tyr Pro Pro

530 535 540

Glu Phe His Gin Arg Pro Gly Tyr Leu Lys Asp Pro Arg Tyr Gin

545 550 555

Glu Val Asp Arg Arg Phe Ser Gly Val Arg Arg Asp Val Phe Leu

560 565 570

Asn Gly Ser Tyr Asn Asp Tyr Val Arg Glu Phe His Asn Met. Gly

575 580 585

Pro Pro Pro Pro Trp Gin Gly Met Pro Pro Tyr Pro Gly He Glu

590 595 600

Gin Pro Pro His His Pro Tyr Tyr Gin His His Ala Pro Pro Pro

. 605 610 615

Gin Ala His Pro Pro Tyr Ser Gly His His Pro Val Pro His Glu

620 625 630

Ala Arg Tyr Arg Asp Lys Arg Val His Asp Tyr Asp Met Arg Val

635 640 645

Asp Asp Phe Leu Arg Arg Thr Gin Ala Val Val Ser Gly Arg Arg

650 655 660

Ser Arg Pro Arg Glu Arg Asp Arg Glu Arg Glu Arg Asp Arg Pro

665 670 675

Arg Asp Asn Arg Arg Asp Arg Glu Arg Asp Arg Gly Arg Asp Arg

680 685 690

Glu Arg Glu Arg Glu Arg He Cys Asp Arg Asp Arg Asp Arg Gly

695 700 705
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Glu Arg Gly Arg Tyr Arg Arg

710 712

[0045] le^J^-^ : 4

m9^l<^M^ : 1 3 6 2 W^\cr>Wk' cDNA to mRNA

mm
CGCGTCGACC AGAAGATTAT GATATTCATA ACAGCAGAAA GAAACCAAGG AHGAaATC 60

CCCCTGAGTT TCACCAGAGA CCAGGGTATT TAAAGGATCC ACGATACCAG GAAGTGGACA 120

GACGATHTC AGGAGHCGC CGAGATGTGT TTTTAAATGG GTCaACAAT GATTATGTGA 180

GGGAATHCA TAACATGGGA CCACCACCAC CTTGGCAAGG AATGCCCCa TACCCAGGAA 240

TGGAACAACC TCCACACCAT CCHAaATC AGCACCATGC TCCACaCCT CAAGCTCATC 300

CCCCHACTC AGGACATCAT CCAGTACCAC ATGAAGCAAG ATACAGAGAT AAACGAGTAC 360

ATGAHATGA TATGAGGGTG GATGATTTCC TTCGTCGCAC ACAAGCTGTT GTCAGTGGCC 420

GGAGAAGTAG ACCCCGTGAA AGAGACCGGG AACGAGAGCG AGACCGCCCT AGAGATAACA 480

GACGAGACAG AGAGCGAGAT AGAGGACGTG ATAGAGAAAG AGAAAGAGAG CGATTATGTG 540

ATCGAGACAG AGACCGAGGG GAGAGAGGTC GATATAGAAG ATAATGGGa TTTGGAAGCA 600

CTGAHGITT AAAGATACAA AAAATCTTGT AnnTHTT TGTGTGTGTT TACAAGTAGT 660

AAATHATTT TCAGCTGTCT GCQATGAAG TTCATTGTGT AGAAGGAHT ATTATGACCC 720

CCTTTGTTCC AAGCATGCAG TATCATAAGA AQGGAAAAA CT CAAAATCC GCCAAAAATC 780

CACAGCTGAC AGTTGAATTG ACACHTTAT TGGGGCAGAA TGGAACAGTC CAAGAATGTA 840

GATACTGATT aTTCTCCAT AAATGTTCTT ATAGTGTGH CATCCTAGAG TTATHnn 900

GHTGinTT TTCCTTTTTG GATCHGATT GATAACTGCC ATGATATTTT GCTTTGATGT 960

GTTTCTACAT GTAGTTGCAC ACGGTTCAGT AAAAATAATG CTGCTATCGA GTATGCAAAT 1020

ATTGAAGTAT GATGGTTTGA CTGTATGGCA GTGHGTAGC AGCaaTGT THTnCCCC 1080

AHGCCTCTT HTTTAAAAA ACHATAAAG TCACTTnTA TinTCCTCA GTaiCAATG 1140

AOGAGAGCAA TATTAAGAAG ACATTGCTAT CTAATTTTTA ATCTinTAA ATGAAAAATT 1200

CCTATGHCA GTAGCGTGGT TGATGaATT GTTTAGCCTT CCCCTCCAAA TTGTATACAT 1260

TGGCTTGGAA TGTTCACAAC TTGCGTGCGT GGCAGCGGAA GACGATTCCC ATATTQACA 1320

TTGCTAaCT TTTGTATAAA ATAAATTGGT AAAGATTAAA GG . 1362

CGCGTCGACC AGAAGATTAT GATAHCATA ACAGCAGAAA GAAACCAAGG AHGACTATC 60

CCCCTGAGTT TCACCAGAGA CCAGGGTATT TAAAGGATCC ACGATACCAG GAAGTGGACA 120

GACGATHTC AGGAGHCGC CGAGATGTGT TTTTAAATGG GTCCTACAAT GATTATGTGA 180

GGGAATTTCA TAACATGGGA CCACCACCAC CTTGGCAAGG AATGCCCCCT TACCCAGGAA 240

TGGAACAACC TCCACACCAT CCTTACTATC AGCACCATGC TCCACCTCCT CAAGCTCATC 300

CCCCTTACTC AGGACATCAT CCAGTACCAC ATGAAGCAAG ATACAGAGAT AAACGAGTAC 360

ATGATTATGA TATGAGGGTG GATGATTTCC TTCGTCGCAC ACAAGQGTT GTCAGTGGCC 420

GGAGAAGTAG ACCCCGTGAA AGAGACCGGG AACGAGAGCG AGACCGCCCT AGAGATAACA 480

GACGAGACAG AGAGCGAGAT AGAGGACGTG ATAGAGAAAG AGAAAGAGAG CGATTATGTG 540

ATCGAGACAG AGACCGAGGG GAGAGAGGTC GATATAGAAG ATAA 584

C 0 0 4 6 ] @e^J## : 5

W.ncr>^^ : 5 8 4 ^ncomm.: cDNA to iuRNA

: b h

[0047] : 6

WmcO^^ : 1 9 3
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Arg Arg Pro Glu Asp Tyr Asp He His Asn Ser Arg Lys Lys Pro15 10 15

Arg lie Asp Tyr Pro Pro Glu Phe His Gin Arg Pro Gly Tyr Leu

20 25 30

Lys Asp Pro Arg Tyr Gin Glu Val Asp Arg Arg Phe Ser Gly Val

35 40 45

Arg Arg Asp Val Phe Leu Asn Gly Ser Tyr Asn Asp Tyr Val Arg

50 55 60

Glu Phe His Asn Met Gly Pro Pro Pro Pro Trp Gin Gly Met Pro

65 70 75

Pro Tyr Pro Gly Met Glu Gin Pro Pro His His Pro Tyr Tyr Gin

80 85 90

His His Ala Pro Pro Pro Gin Ala His Pro Pro Tyr Ser Gly His

95 100 105

His Pro Val Pro His Glu Ala Arg Tyr Arg Asp Lys Arg Val His

110 115 120

Asp Tyr Asp Met Arg Val Asp Asp Phe Leu Arg Arg Thr Gin Ala

125 130 135

Val Val Ser Gly Arg Arg Ser Arg Pro Arg Glu Arg Asp Arg Glu

140 145 150

Arg Glu Arg Asp Arg Pro Arg Asp Asn Arg Arg Asp Arg Glu Arg

155 160 165

Asp Arg Gly Arg Asp Arg Glu Arg Glu Arg Glu Arg Leu Cys Asp

170 175 180

Arg Asp Arg Asp Arg Gly Glu Arg Gly Arg Tyr Arg Arg

185 190 193

Xha^-f h (invitro ISJSlfiL-liaiSS^xV^) ^C*5*t

4 kb-^

2 ismmitsm
3 nmmit o.shs

4 * 1 h»
5 « 4hS
6 12h»
7 * 24 h9

cr

o
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(51) Int. CI. 6 mm.^ itrt^ns-^ Fi imm^m^
C 1 2 N 15/02 C 1 2 N 5/00 B

C12P 21/08 9282- 4 B 15/00 C

^mmE.m^nmi)<SL 5t a 2 g - 305

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com


